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PROGRESS  REPORT  #2 
November  2^,  1985 


During  the  period  sinqe^ctober  15,  1985,  when  the  first 
project  report  was  submitted,  optical  and  electrical  measurements 
of  the  chromium  disilicide  forbidden  energy  gap  have  been  made. 
These  activities  are  detailed^  be  lev/: 


Electrical  Bandoao  Determination 


^  The  samples  used  for  this  experiment  were  formed  by 
sputtering  chromium  ento  silicon  (100)  wafers  which  had  been 
tl.ernally  oxidized  and  then  ccated  with  a  polysilicon  layer. 
cetails  of  this  procedure  are  outlined  in  Progress  Report  #1. j 
Chremium  disilicide  layers  were  formed  with  annealing 
temperatures  ranging  from  500  to  llOOC  to  investigate  the  effect 
of  this  fabrication  parameter  on  the  forbidden  energy  gap  of  the 
f  i2rF .  -  - - - 

The  electrical  resistivity  of  the  films  was  measured  as  a 
function  of  temperature  from  295  to  773K.  This  was  done  in  a 
diffusion-pumped  vr.ruvm.  chamber  containing  a  custom-buixt  high 
temperature  four-point  probe.  The  measurements  were  made  in  vacuc 
tc  prevent  oxidation  of  the  films. 

The  Icgarithim  of  the  electrical  conductivity  versus  ICCO/T 
is  shown  in  Figure  1  for  a  representative  sample  annealed  at 
7T3K.  There  deer  appear  tc  be  a  variation  of  the  therr.;ai 

J-va tion  with  the  anneal  tem.pcrature  of  the  sample.  Further 
'•rk  is  being  done  to  clarify  this  trend.  The  activation  energy 


determined  from  Figure  1  is  0.21  eV.  The  simplest  interpretation 
of  this  value  is  that  it  is  equal  to  half  the  forbidden  energy 
gap  of  the  material,  which  would  be  0.42eV. 


Optical  Bandgap  Determination 

Some  initial  measurements  of  the  optical  transmittance  and 
reflectance  of  the  chromium  siiicide  films  are  shown  -irr-^gigurc  2 
using  films  formed  on  bare  silicon  wafers.  These  deta  have  been 
analysed  using  a  computer  model  of  the  silicido  film-silicon 
substrate  system.  Figure  3  shows  the  spectral  dependence  cf  the 
optical  absorption  constant  obtained  from  this  analysis.  A 
preliminary  estimate  of  the  optical  energy  gap  is  G.4C  -  0.45eV, 
as  obtained  from  this  figure.  The  estimate  is  in  rough  agreement 
with  the  electrically  determined  bandgap  value  discussed  above. 


Preparations  for  the  Work  or  yer.canese  and  Iridium  Silicides 
The  manganese  and  iridium  sputtering  targets  have  not 
arrived  from  the  vendor.  The  work  on  these  materials  will  begin 
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